FOCUS: MASS SPECTROMETRY AS A PROBE OF HIGHER ORDER PROTEIN STRUCTURE: EDITORIAL
Throughout his career, Brian has made internationally recognized contributions advancing analytical chemistry and biochemistry. He is a pioneer in mass spectrometry, instrumentation, and proteomics. His seminal work on plasma desorption MS and MALDI-MS brought mass spectrometry to the forefront of biomedical research. However, the ASMS Distinguished Contribution Award focuses on his achievement in recognizing and demonstrating the link between electrospray ionization spectra and protein conformation.
Brian's discovery that a protein's solution-phase conformation dramatically impacts its electrospray ionization mass spectrometry (ESI-MS) charge state distribution (CSD) destroyed the barriers isolating mass spectrometry from physical biochemistry and fostered a continuing wealth of applications of MS to noncovalent assemblies, hydrogen/deuterium exchange, probes of gas phase protein structure, and ultimately Bnative mass spectrometry.T he interpretation of ESI-MS and MS/MS data for proteins examined from native solutions often begins today from NMR or crystal structures, based on assumptions that the gas-phase structure will be closely related. But in 1990 there was no expectation that relationships from higher order solution structure could be retained in the gas phase and any such assumption would have been unfounded. Brian and his co-workers opened the world to this possibility, first by demonstrating that electrosprayed cytochrome c molecules assumed about twice as much charge when sprayed from pH 2.6 than from pH 5.2 aqueous solutions [1] , by probing conformational changes in proteins via hydrogen/deuterium exchange [2] , and by monitoring solution-phase thermal denaturation processes by ESI-MS [3] .
Brian's achievement must be viewed from the perspective of mass spectrometry 25 years ago. Few scientists were able to spray 100% aqueous solutions back then, nor did they see its need or potential value. For some researchers, an organic sheath solvent sufficiently reduced surface tension to complete the analyses; others simply added methanol directly. Chowdhury and Chait [4] , however, demonstrated that electropolished needles could electrospray water at voltages sufficiently below those inducing dielectric breakdown. The ability to electrospray aqueous solutions-without organic solvents-was key to observing the charge state distribution differences associated with natively folded proteins. Equally important was Brian's ability to rationalize and verify that the source of the observed CSD difference was solution-phase structure.
Our understanding of electrospray ionization continues to advance at a rapid pace, yet remains remarkably incomplete; however, the ideas that Brian precisely articulated 25 years ago about the electrospray CSD/conformation relationship represent a major turning point-a quantum leap-for biological mass spectrometry.
This Special Focus of JASMS highlights work devoted to the advancement of mass spectrometry as a probe of higher order protein structure. This issue begins with an insightful Account and Perspective article by the awardee and coworkers, which is followed by 14 contributions from colleagues and friends: 
